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(57) A floor covering mat (1) has a moulded support body layer (3) in wliicli a plurality of tread strips (2) are 
embedded and bonded. The tread strips have fibrous tread surfaces (5). Recess regions between successive 
tread strips (2) each have single scraper rib (4) which is integral with the support body layer (3). 

The peal<s of the ribs (4) lie at the same level but no higher than the upper surfaces of the tread strips. 

The support body layer (3) may be formed by moulding in situ over an inverted assembly of spaced 
apart tread strips (2). 
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2277259 



"FLOOR COTERDBS" 

TSiis invention relates to a floor covering suitable for use as an 
entrance irat and to a method of manufacture of said floor covering. 

The floor covering of the invention ccstprises a body of a 
substantially resilient material vMch supports a tread surface • 
Preferably the tread surface is of fibrous material • 

A floor covering for use as an entrance mat needs a heavily textured 
upwardly facing surface having wiper regions to renove dirt and itoisture 
f ran footwear and recess regions to contain collected dirt pending periodic 
cleaning. One such type of floor covering in the form of an entrance mat 
is described in our Patent Specification Ga3-A-2258624A. The mt 

corprises a plurality of first strips of substantially rigid material^ for 
exanple of aluminium or a plastics material such as polyvinyl chloride or 
polypropylene, and a plurality of second strips of substantially resilient 
and flexible material such as natural or synthetic rubber vMch support a 
fibrous tread surface, the second strips being interposed alternatively 
between the first strips and the first and second strips being secured 
together in side-by-side relationship by msans of one or irore connecting 
elements, such as wires, v;4nch pass through aligned apertures in the first 
and second strips. 

In the af oredescribed constructic»i the fibrous tread surfaces of the 
second strips serve primarily as vdper regions to support footwear passing 
thereover and perform a cleaning action whereas the recess regions provided 
by the first strips between respective neighbouring pairs of second strips 
serve as collector grooves in vMch dirt may gather for subsequent removal 
during a mat cleaning operation. 

Comonly the first, substantially rigid, strips are of an H-sh£^ in 
cross-section with the cross piece of the H, in use, lying vertically in the 
direction of the thickness of the matting. Said cross piece is provided 
with apertures through vMch the connecting elenents pass, and the edges of 



the side pieces of the H foniHtion abut adjacent flexible second strips. 
AlternaUvely they are camonly of half an H shape, ie. a C type shape. 



Conventionally each said second strip has an enibedded reinf orcenent of 
one or more layers of fabric arranged to lie substantially transverse to the 
plane of the mat and the surface of the rubber or like substantially 
resilient material is removed fran a face of the strip v^ch is to define 
the tread surface so as to expose the fibres and provide a fibrous tread 
surface. 



oaie resulting mat with a fibrous tread surface as described in the 
preceding paragr^h is found to exhibit excellent wear characteristics even 
in condiUons of arduous use, and to ranain effective in providing a 
cleaning action. Hcwever the mat is labour intensive in manufacture and 
assembly, -Ehis is because of the need to align strip ^lertures so that 
connecting elesnents can be inserted and secured. 

The construction of the said second strips of embedded reinforcetrent 
contribites to excellent wear characteristics, but that naterial is 
e:?>ensive. If the quantiiy of that material could be reduced without 
downgrading performanoe there would be a useful cost reduction. 

An object of the present invention is to provide a floor covering 
vAich is relatively econanical to construct and is relatively econanical in 
use of materials. 



In one of its aspects the present invention provides a floor covering 
ccnprising a st^rt body layer of moulded material to a surface of ^ch 
there is bonded a plurality of tread strips of a material provided with a 
fibrous type tread surface, said tread strips being spaced apart to provide 
therebetween recess regions which lie substantially wholly beneath the level 
of those tread strip surfaces vMch cany the fibrous type tread surface. 

The tread strips may be bonded to the subpart body layer during 
moulding of that layer, for exanple by chemical action or action of any heat 



or pressure of moulding. As an alternative the strips nay be secured to 
the support body layer by an adhesive. 

Hie support body layer generally vdll be non-aperturedr but may be 
apertured in a direction through its thickness for purposes such as 
drainage. 

iThe tread strips nay lie substantially vrtiolly above the support body 
layer or nay be partially enibedded. The invention contemplates that the 
strips will not extend through the full thickness of the support body layer 
but will lie on a part of that layer. This ensures that if the support 
body layer is of a cheaper material than the tread strips an econonical 
constaniction is achieved. 

Particularly suitable tread strips are strips of a substantially 
flexible polynetric material. Preferably the material is substantially 
resilient. Reinforced rubber is a suitable naterial. 

The fibrous type tread surface may be cctrprised by a plurality of 
layers of fabric e5±>eddBd in the strip material and orientated to lie in 
planes substantially transverse to the plane of the mat with an edge of each 
reinforcement layer e^sed at a ccrmon surface of the strip. 

Strips having a fabric reinforcement may be provided by taking a sheet 
or long length wide strip of flexible polymeric material such as rubber 
having a plurality of fabric co-planar reinf orcenent layers etrbedded therein 
and then cutting the material to form the strips of required width. A cut 
surface of each strip is then buffed to renrave a surface layer of polymeric 
material and expose the filamentary material of the reinforcing fabric 
layers. Preferably a strip is cut first to double the required width and 
each cut edge is buffed to provide a fibrous layer. The double width 
strip is then cut to divide it into two strips each for use as a tread strip 
of the floor covering. The unbuffed cut edges are bonded directly to the 
support body layer. 



Suitable materials for forming the fibrous surface iiiclude rylon. 



The reinforcement may cxnpdse cards each having, say, two strands, 
and the or each strand of a cord nay caiprise at least 100 and mare 
preferably at least 200 individual filamants, i.e. fibre ends. 

In a preferred embodijnent use is nade of a tyre cord type 
reinforcement of nylon 66. 

Preferably the tread surface ccnisrises at least 15,000 fibre ends per 
square centiiiBtre and itore preferably at least 25,000 ends per square 
centimstre. 

Preferably the fibrous naterial ejctends above the supporting body of 
flexible tread strip material by at least 1.0 Mlliaeties. The present 
invention envisages that the fibrous material shall not extend above the 
supparting bocfy by more than 2.0 ndlliitEtres. 

Another suitable type of tread strip ccnprises a body of polymeric 
material, preferably resilient, to an upper surface of which there is 
applied a layer of fibrous type material such as nylon flock. An exanple 
of a treadstrip of this type is described in our British Patent Jtoplication 
No. 9202817.4 

The recess regions at the inwardly facing surface of the support body 
layer each m^ be provided with a rib fonnation. Preferably only a single 
rib lies in each recess. !lhe rib formations may He parallel with the 
length of recess regions defined by the spaces between pairs of tread strips 
vdiich lie spaced apart and extend alongside one another. 

The rib fonnations may extend inwardly towards but preferably not 
beyond the level of the tread strip surfaces vMch carry the fibrous type 
naterial. In consequence the rib formations generally will not act as the 
main euppoxt for footwear, ^ch primarily will be supported by the tread 
strips. The rib formations will tend mainly to dislodge heavy 

aocunulations of material on the underside surfaces of footwear. 



The rib formations nay have cross-section profiles with rectilinear or 
curved sides. Rib height and cross-section profile nay be selected having 
regard to aesthetic as veil as functional considerations. 

At least one of the tread strip naterial and support layer is to be of 
a slightly resilient nature to provide the covering with a resilient body 
feature • By choice of materials and thicknesses a floor covering can be 
given a resiliency appreciate to use requironents. 

A suitable material for the support body layer is polyurethane, e.g. 
cold cure type polyurethane. 

The inventicai further provides that in a floor covering in which 
rectilinear tread strips lie parallel and spaced apart, the centre lines of 
successive strips are at a uniform pitch spacing despite aiy small 
variations of strip vridth. Variations of strip width may result in small 
variations of recess width. Hence if two sections of floor covering are 
laid end-to-end it can be ensured that tread strips of the two sections are 
closely aligned. 

Another object of the invention is to provide a nethod for 
manufacturing a floor covering of a type in accordance with the invention 
and having tread strips uniformly positioned on a support body layer despite 
any variations of strip width. 

In another of its aspects the present invention provides a itethod for 
the manufacture of a floor covering conprising providing a segmental irould 
having a first plurality of first rigid itould elearents on ^idiich to place 
tread strips in an inverted position and a second plurality of second rigid 
mould elonents arranged to alternate with eloients of the first plurality^ 
said elements of the second plurality serving as tread spacers to maintain 
successive tread strips spaced apart and serving edso as irould spacers to 
maintain a prescribed minimum spacing between successive irould elerrents of 
the first plurality, arranging the mould elements to lie in a relaxed 
condition in which they are free to nove slightly relative to one-another in 
a transverse direction, inserting tread strips into grooves defined by the 



mculd elements with the first irould elements contacted by tread strip 
surfaces v±dch are or are to be provided with fibrous type tread surfaces, 
acting on the mould elearents to put than in a clairped condition in vAiich 
successive elements are urged f innly into contact with one another and with 
the mould elenents in association with a trough surround and then 
introducing mouldable material within the trough surround to form a support 
body layer which bonds at least to upwardly facing e^^wsed surfaces of the 
tread strips. 

Preferably use is made of cocposite type nould elemsnts each 
carprising an integral asssrtoly of one of said first rigid nould elements 
and one of said second rigid mould elenents. 

The method preferably utilises tread strips which all have a width at 
least equal to, and preferably slightly greater than, the width of the 
respective first rigid elements. In a clanped condition each tread strip 
will be sandwiched firmly between a pair of second rigid nould elenents. 
This ensures that during in situ iioulding cf the support body layer the 
moulding material does not flow downwards along the sides of the tread 
strips and mar the aRpearance of the tread strip wear surface and any 
fibrous material present thereon at the tine of mmlding. 

A cold cure type polyurethane may be used to form a iroulded support 
bocfy layer for exairple by pouring over an assenbly of tread strips and 
pluralities of first and second nould eloients. 

During the moulding operation the upwardly facing surface of the 
support body layer may be given an ijrprinted pattern. That may be in the 
form of a two-dimensional array of recesses or pluralities of elongate 
recesses. Recesses of an elongate type may lie parallel or perpendicular 
relative to tread strips. The inprinted pattern reduces the required 
quantity of mouldable material, and costs, as well as assisting in providing 
an additional degree of resiliency. 

An entodiment of the invention is now described by way of exanple with 
reference to the Drawings, in MAncti; 



Figure 1 shews a plan view of a floor mat of the invention, 

Figure 2 shews an end view of the mat of Figure 1, 

Figure 3 shews a perspective view of the net of Figures 1 and 2, 

Figure 4 shews a plan view of apparatus for manufacture of a floor 

mat, and 

Figure 5 shews a section on IV-IV of Figure 4. 

lEhe nat 1 of Figures 1-3 ccnprises a plurality of rectilinear tread 
stxips 2 arranged spaced sipart and parallel with one another. 

Figure 1 shews the nat split in each of its length and vadth 
directions to make clear that it nay be of any chosen dimensions. 

Xhe tread strips 2 are each partially embedded in and bonded to a cold 
cured polyurethane sa^part body layer In the form of a backing 3. 

Each tread strip is embedded in the backing layer for half of its 
thickness. The strips have a height of 12 irai and only 6 ma lies proud of 
the adjacent i^iper surface of the backing layer. The backing layer has a 
5 m thickness under each tread strip. 

Between each tread strip the backing layer provddes an integral 
scraper rib 4. The maximum thickness of the backing layer in this 
errbodiment is 17 irm, at positions in register with the ribs 4. Thus the 
peaJcs of the ribs lie at the sane level, but no higher than, the u^^er 
surfaces of the tread strips. 

Each tread strip 4 carries a fibrous tread surface layer 5 of a 
thickness of 1.0 millimetres (itm) vdien unccirpressed. The fibrous layer in 
this construction is integral with and formed from embedded reinf orcerrent of 
the tread strip. 

Each tread strip 4 is a body of rubber having enbedded therein a 
plurality (five shewn in Figures 2 and 3) of vertically orientated layers 6 
of nylon reinforcement fabric. The fibrous layer 5 of each tread strip is 
fonied by taking a 7 mm high (as viewed in Figure 2) strip and buffing the 



6 . 

upper surface also as viewed in Figure 2 to raiove the rubber and leave 
approximately a 1 inn thick layer of exposed fibres. Ihe reinfoxceient 
provides a tread surface having at least 20,000 ends per square centimetre. 

Each tread strip 2 is bonded to the backing layer over its lower 
surface and the lower half of each vertical side face. 

A method for making the af oredescribed mat uses the mild of Figures 4 

and 5. 



ae mould 10 has a base plate 11 cai which rest a plurality of ncold 
spacer elements 12 that each alternative with mwld suHxart elements 13. 
The elements 12 and 13 are rectilinear mstal strips. Adjacent pairs of 
elements 12 and 13 are bolted together to f cm ccnposite type nculd 
elements. 

The mould elements lie parallel with and between a fixed clanp head 14 
and a movable head 15. The elenents 12,13 and clamp heads 14,15 are of 
equal length and (except for fixed head 14) their ends are sUdeably msvable 
between a pair of end guides 16 which act also as nould trough walls. 

The mould support elements eadi have a width no greater than the 
mininum width of a tread strip to be seated on that elanent. 

The spacer elements each have a hei^t \*ich exceeds that of the 
support elements by the height to which tread strips are to stand proud of 
adjacent backing iraterial. 

Upper surfaces 17 of the spacer elertents are grooved longitudinally 
with a shape appropriate for forming the maulded rib formations 4. The 
clanp heads 14,15 and guides 16 have a height which exceeds that of the 
spacer elements by the maxinum thickness of moulded backing layer 3 to 
underlie the tread strips 2. 



In use of the mould the movable clanp head 15 is set to a relaxed 
position which enables oversized, i.e- over vddth, tread strips to be 
located over support elements 13 between pairs of spacer elennents 12. 

The clamp head 15 is then iroved to a clanped condition in vMch 
oversized tread strips are carfiressed transversely until the interleaved 
nould spacer and support elenents 12,13 abut. 

t 

Cold cure polyurethane is then poured over the assembly of lODuld 
elements axid tread strips within a trough space defined by the clanp heads 
14,15 and end guides 16. A release agent is pre-c^lied as necessary, in 
loicMn manner. 

When the polyurethane is set the clamp is relaxed and the resulting 
mat is removed. 

During cure a profiled platen may be placed on the polyurethane to 
inpose a pattern which forms recesses in the underside surface of the 
finished product. 

Hie resulting floor covering is relatively econcniical to construct and 
in use of materials. It may readily be shaped by cutting and therefore is 
relatively easy to fit to size and instal. It may be manufactured in 
large sizes to enable several mats to be cut therefrcm with Tnimmm wastage. 



QAIMS; 



1. A floor covering ocnprising a si^ipart body layer of noulded maj-gr-iai 
to a surface of \iitoich there is bonded a plurality of tread strips of a 
material provided vdth a fibrous type tread surface, said tread strips being 
spaced ^>art to provide therebetween recess regions ;^ch lie substantially 
Ti*olly beneath the level of those tread strip surfaces vdiich cany the 
fibrous type tread surface. 

2. A floor coverijig acxarding to claim 1 idjerein the tread strips are 
strips of substantially fleidble polyneric inatexlal. 

3. A floor covering acootdijig to claim 2 i*ereiii said flgyjhlp polyneric 
naterial is substantially resilient. 

4. A floor covering according to any one of the preceding claims »*erein 
the fibrous type tread surface is carprised iy a plurality of reinforcement 
Isyecs of fateic embedded in the strip material and orientated to lie in 
planes substantially transverse to the plane of the mat with an edge of each 
reinforoanant layw en^osed at a cannon surface of the strip. 

5. A floor covering according to claim 4 »*eredn a fibrous type tread 
surface has been farmed by cutting material hawing the enbedded 
reinforcement and then buffing the cut surface to latove a surface l^er of 
polymeric material and expose filamentary mateadfll of the reinf arcing f ahdc 
layers. 

6. A floor covering according to claim 5 \toein an unbuffed cut edge is 
bcaided directly to the sui^xart body layer. 

7. A floor covering according to any one of claims 4 to 6 wherein the 
reinf aroement l^ers ccnpcise cords each having at least two strands and 
each said strand ccnprifiing at least 100 individual filaments. 



fl 

8. A floor covering according to any one of the preceding claims wherein 
the fihroas tread surface ccnptises at least 15,000 fibre ends per sqiiare 
centiiKetre. 

9. A floor covering according to claim 8 \idherein the tread surface 
canprises at least 25,000 fibre ends per square centiinetre. 

10. A floor covering according to ax^ one of claims 1 to 3 \«herein the 
tread strips ccnprise a su{^rting body of polymeric material to \diich a 
la^er of fibrous mterial has been applied. 

11. A floor covering according to claim 10 \dierein said fibrous material 
in nylon f lock* 

12* A floor covering according to any aae of the preceding claims \Aerein 
the fibrous material of the tread surface is supported by a supporting body 
of flesdble tread strip material and extends above said st^iporting bocfy by 
at least 1.0 millimetres. 

13. A floor covering according to any one of the preceding claims wherein 
the fibrous mterial of the tread surface is supported by a supporting body 
of flexible tread strip material and does not extend above the supporting 
body by more than 2.0 millimgtres. 

14. A floor covering according to any one of the preceding claims herein 
the fibrous tread surface conprises nylon. 

15. A floor covering according to ai^ one of the preceding claims wherein 
recess regions are each provided with rib formations. 

16. A floor covering according to claim 15 wherein only a single rib lies 
in each recess. 

17. A floor covering according to claim 15 or claim 16 \^erein said rib 
fomations lie parallel with the length of recess regions. 



10. 



18. A floor covering according to any one of the preceding claims 15 to 17 
\^ereiii said rib f onnations extend i^jwardly toward the level of the tread 
strip surfaces vdiich carry the fibrous l^pe material. 

19. A floor covering according to claim 18 v^erein said rib formations do 
not e5±end upwardly beyond the level of the tread strip surfaces. 

20. A floor covering according to any one of the preceding claims vjherein 
at least one of the tread strip material and the support layer to vMch the 
strips are bonded is of a slightly resilient nature. 

21. A floor covering according to any caie of the preceding claims \Aierein 
the material of the support body layer is polyurethane. 

22. A floor covering according to any one of the preceding f^iaiTng idierein 
the tread strips have been bonded to the support bodjr layer during iioulding 
of that layer. 

23. A floor covering according to any one of claiire 1 to 21 v?herein the 
tread strips have been bonded to the su^jort bocfy layer by an adhesive. 

24. A floor covering according to any one of the joreceding claims \dierein 
the tread strips are partially errbedded in the si^port beefy layer. 

25. A floor covering according to claim 24 i*erein the tread strips do not 
extend through the full thickness of the support bod/ layer. 

26. A floor covering according to airjr one of the preceding claims \*ierein 
the support bocfy layer is provided with drainage apertures. 

27. A floor covering substantially as described herein with reference to 
and as illustrated in the drawings. 

28. A method for the manufacture of a floor covering coiprising providing 
a segmental mould having a first plurality of first rigid nould elenents on 
which to place tread strips in an inverted position and a second plurality 



of second rigid nDuld elGnents arranged to alternate with elements of the 

first pluralil^, said elenents of the second plurality serving as tread 

spacers to maintain successive tread strips spaced apart and serving also as 

mould spacers to the first pluralily, arranging the irould elements to lie in 

at least some element^ , , , , 

a relaxed condition m idu.dv'tbsy are o:ee to irove slightly relative to one- 

another in a transverse direction, inserting tread strips into grooves 

defined by the mould elements with the first moold eleaments contacted by 

tread strip surfaces which are or are to be provided with fibrous type tread 

surfaces, acting on the mould elements to put thean in a clanped condition in 

viiich successive elements are urged f inaLy into contact with one another and 

with the moold elements in association with a trough surround and then 

introducing mouldable naterial within the trough surround to form a support 

body layer which bonds at least to ufwardly facing exposed surfaces of the 

tread strips. 

29* Method according to claim 28 \dierein use is wade of ccnoposite type 
mould elements each ccnprising an integral asseirhly of one of said first 
rigid mould elements and one of said second rigid mould elements. 

30. Method according to claiin 28 or claim 29 vAierein use is nede of tread 
strips vMch all have a width at least equal to the width of the respective 
first rigid mould elements. 

31. Method according to claim 30 wherein the nould elements are clanped 
together transversely thereby to clanp each tread strip firmly betwem a 
pair of rigid mould elements, 

32. Method according to any one of claims 28 to 31 \»4ierein the support 
body layer is formed, by pouring cold cure polyurethane over an assembly of 
tread strips and mould elements. 

33. Method for the manufacture of a floor covering substantially as 
descriJ?ed herein with reference to the the drawings. 
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